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FABRIC INTERCONNECT 
The present invention relates to a fabric interconnect system. More particularly, the 
present invention relates to a fabric interconnect system for wearable conductive fibers in 
vanous sewn or woven fabrics used as conductive traces, bio-sensors, electrodes. 

The use of integrated electronic and conductive fibers in various sewn or woven 
fabncs used as conductive traces, bio-sensors, electrodes, and other wearable electronic 
deuces are well known. However, one drawback of contemporary wearable electronic 
applications is that some of the electronics cannot be integrated into the fabric. Thisisdue 

10 mamly because of washability issues. For example, in the case of a Wearable Heart Rate 
Monitor (WHRM) device for general sport applications, the electrodes can be fully made of 
fabric and can be fully integrated into a garment such as a running top. The electronics 
though that collect the data from the electrodes and transmit them wirelessly to a watch or 
sumlar dev.ce are contained in a separate small unit which can be attached onto the 

1 5 garment in such a way that it can make good electrical contact with the tracking connected 
to the fabric electrodes. For manufacturing cost purposes it is highly desirable that the 
whole garmenttogether with the electrodes, tracking and the interconnect method are all 

. made at once in one machine in a seamless process. Thus, there is a need for a fabric 
mterconnect without the above noted drawbacks. The preferred embodiments of the 

2 0 present invention fulfill this need. 

It is an object of the present invention to provide an improved fabric interconnect 
method for attaching an electronics device, such as various wearable electronic devices 
and/or sensors, onto a garment with integrated fabric electrodes. 

It is another object of the present invention to provide such a fabric interconnect 
25 method that ensures mechanical and electrical connection. 

It is yet another object of the present invention to provide such a fabric mterconnect 
method that enables manufacturing in a knitting machine with a minimum of post knitting 
interventions. e 

These and other objects and advantages of the present invention are achieved by a fabric 

" 1 - 
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m tercom ,e«con,pnB fag ap„rtio 1 ,„fa gra , HltI1 , aiIU&ctuIedto 
■nsertion of an eteeft™ device having a conduce port™ whejTT " 
■ha. is sabs***,* etoricahy a^ve and , * J" ** 0hambCT »« *« ta, snrfho 

^^a,^^^^t;r^r:^~ y ~^ 

S -'^anou ter casi„ g havin g a. Ie as t „„ ecollductivearea 

^^^.condnonngandnon^^po^ ^^177™^^ 

"™ing the elecnonic device "on" and "ofr F„ , v '"tenxmncot, thereby 

—~ ;r:;~^ e, T nicdevicewi,Hn,he 

« ^ fe ^.. m aeh^a S v«Uas te v,ng. tab a.;Ltr^ PKfe " a '" y,,hC 

deta,. PKS °° t inVOT,iM1 " "°" ** U " der8,00d * re6 — «° ™o»ing 
^^^^^^^^^ 

Fig. 2 is a view of the fabric interconnect of Fie 1 and an -w* ■ . 
wtf. * u • ■ g " md 3,1 ele ctronic device for use 

with the fabric interconnect; 

^aviewo^epa^^^^,^^^^^^^ 
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device inserted; 



with J' 8 ' 4 ^ *" ° f M *' mMi ™ emb0dimOT ' ° f 8 fibric . in acoontac* 

- — ' " ,Ve " ti0 " Md " -— **ce foe ose tvid, the fcbft, tatacffl ^ 

inae^l 5 iSaViWOffteftMCta ~°' F - 4 -^~devi, 
Fig. 6 is a view of an ote , ItemaUve ^bodtaent of a fabric interconnect i„ 
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Refernngtothedrawingsand.inparticular.Fig. 1, there is shown an improved febric 
mterconnect in accordance with the present invention generally represented by reference 

numeral 10. The present invention enables an electronics enclosure 12, forexample ofa 
HeartRateMonitortffi^tobea^ 2 

- . view of the fabric interconnect of Fig. 1 and electronic enclosure 12 for use with the 
febnc interconnect. Fig. 3 is a view of the portion of me fabric interconnect of Fig. 2 with 
electronic enclosure 12 inserted. 

Referring to Figs. 1, 2 and 3, febric interconnect 10 comprises a portion of garment 14 

24. Fl rst inner surface 22 is substantially electrically conductive. Second inner surface 24 
is substantially electrically non-conductive. In addition, at least one fabric electrode 30 is 
coupled to the conductive portion (first inner surface 24) of chamber 20. 

Advantageously, manufacturing costs are reduced, since the entire garment together 
w,th the electrodes, tracking and the interconnect method are all made at once in one 
machme in a seamless process. An example of such a machine is the santoni circular 
knitting machine. 

Fabric interconnect 1 0 includes a seamless tube or chamber having a substantially 
tubular/oval shape. However, alternative shapes for febric interconnect 10 can also be used 
includmg circular or square. Preferably, fabric interconnect 10 is made ofa material wife 
elasticity. 

Electronic enclosure 12 includes a casing 28 that has conductive areas 26 For 
example, casing 28 may be made of any conventional material such as plastic and 

conductiveare,s26maybemadeofconductivecarbonizedp,astic. Conductive areas 26 
are mtemally connected to, and part of, an electronics circuit (not shown) inside the 
enclosure, which requires selective openingand closing of the connection with the electrodes . 
22 of garment 14. As noted above the chamber or tube has an opening (which is post 
kmttmg intervention) that allows fee insertion of e,ectronics enclosure 1 2 into the chamber 
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enclosure ,2 can be alig „ ed „ the chambef „ „ ^ 
.^U^fc^,^^ conducive.^ 

dec*™ devic, and therefore swi,ch foe e,ec«ro»c device on. m . similar ,„,„„,„ „,„ 
election* enclosure 12 may be inserted tare the chamber be, be swifohed ottby being 
robrted so that mere is no electrica, contac, boween respective conductive portions or 



areas. 



In flns embodiment, elasticity of the fabric interconnect walls of the chamber 
prov.de* me necessary force fo keep me elechomc device in the chamber as well aa me 
foree fo keep , good erecWca, e„„«ac« hereon me respeenve conductive area, However 
aa one akrlred in me an win recognize, ofoer memods by be utiKzed. snch aa a fabric latch' 
or button may be sewn into the garment. 

RoferingfoFig. 3, 6 bricinrereonnec, 10 is shown with the insertion oferectamic 
enclosnre 2. The insertion ofelectionic e^fosnre 12 eoab,e S foe conductive area 26 of me 
election* dev.ee fo be in contact with the conductive firs, inner surface 22 of fabric 
mrercemec, 10. The coma* of conductive area 26 and firs, inner surface 22 forms an 
interconnection. 

20 Refelri ^"> r to«.'keteissho W1 a„.l temati veembodimentofafabric 

—ec.maccorda.eevHfofoepreaen, invention and an electionio device for use wifo 
^foh„e,„ tt reonnec,ge^r„ly re p r e Saitedbyief e raicenllmeIal 100 . Fabri c in,ereonnect 
100 mcludes a, leas, hvo conductive inner surface, as win be discussed hues in detail 

F^eommontobofofoeembodtaenteoffebricmtercom.eMOarK, .OOasedertoKd 
* with the same Reference numbers. 



^"8« t >^4-6,abrici«erconnec, 1 00oomprise S .po ni „„ofgarme n U4 
havmg a chamber 20 formed by a plurati* of fire, «, surfaces 22 am, a plurality of 

^^^^.Pim,inne,su^22 TOTO ba^ye 1 ee«e.nyc^ ta o«v. 
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S^™er surfaces 24 
surfaces 24) of chamber 20. 

F «=^™«100is, S ca m Ie K rabe,,rchamberhavb 8asobsailtially 

shape. However, alternate shapes for (abric interconnecl 100 can a,so he used 

^ l » to » te ^™12i„c lu<1 e S aca !ii „ g 2 8flra ,h„co„d U cUvearea s 26anda 
drspLydevceiO^aachaaan^D. Casing 28 may he made of any convent™.. 

ma^a lOT chas P Wandco I Ki„c«veare M 26 m aybe m adeo f cnna„otfvecarhon i2 en 

rnoTl T dU t eareaS26arei ° ten,a ' ly ~ d,0 - and ' ,art » f --— -* * 

(no, show.) matde the enclosure, which r^ires sCechve opening and c Wng of *e 
conncc n onw itt ,d,ee 1 echode S 22ofgam,an,14. As noted above u« chamber „ r tube has 
an opemng (which is pes, WWng intervention) tha, a„„„ s ^ fasertion of etaslroniM 
enclosure 12 into the chamber. 

Btaronic enclosure 12 can be aligned in the chamber* a plmaHty „f 

by pnsmng or pulling Cchomc encW 12 rtBjin the chamber a user can bring me one ' 
or more conducive areas of me rirs. inner surface 22 of me chamber in contact wuh the 
o^co„ducbveaurfbcearea2 6 „f m eelecrio„icdevice. Accordingly, a user can select 
dtfibren, ftntchonahbes copending to the various positions, by inserting the clechonic 
devtcefcrmeronessmtomeohambe, An indication of me diffemn, iundomdinea is 
displayed on display device 102. 

Referrmg to Fig. 5, fabric intemmmec, 100 is shown with the insertion of Cecnonic 

^■^^^onofdech^ie^l^ne^btetecomtacttve^zeofme 
elcchomc devtce to be in contact with the conducive firs, inner surface 22 of fabric 
^ec.lO.Thecoo^o^^^^^^^^^^ 

interconnection. 
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The present invention having been thus described with particular reference to the 
preferred forms thereof, it will be obvious that various changes and modifications maybe 
made therein without departing from the spirit and scope of the present invention as 
defined in the appended claims. 
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WHAT IS CLAIMED IS 
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1. • A fabric interconnect for use to interconnect a garment having fabric 
electrodes and an electronics enclosure having a conductive area on its outer surface that is 
connected to a circuit, said fabric interconnect comprising: 

a portion of the garment including 

a first inner surface, which is substantially electrically conductive, coupled 
to the fabric electrodes; and 

a second inner surface that is substantially electrically non-conductive, 

wherein the first inner surface and the second inner surface are seamlessly 
manufactuied to form a chamber, and wherein when the electronics enclosure is inserted 
into the chamber in a predetermined position, causes the conductive area of the electronics 
enclosure and the first inner surface to make contact and form an interconnection between 
the fabric electrodes of the garment and the circuit. 



2. The fabric interconnect of claim 1, wherein a force is applied to the chamber 
to posibon the electronics enclosure to the predetermined position. 



3. The fabric interconnect of claim 1, wherein a force is applied to the 
2 0 electronics enclosure to position the electronics enclosure to the predetermined position. 



4. The fabric interconnect of claim 1, wherein the first and second inner 
surfaces are flexible. 



- 7 - 



US030177 



5. The fabric interconnect of claim 1, wherein the first and second inner 
surfaces are elastic. 



5 shape 6 " ™ efabriC ^- rC " 



7. The fabric interconnect of claim 3, wherein the force 



is a rotating force. 



io * A ™ efabricinterco ^ 

' retracttonfor - between the electronics enclosure and the seamless chamber. 



9. The fabric interconnect of claim 1, wherein the first inner surface is a 
Plurahty of first inner surfaces, the second inner surface is a plurality of second inner 

1 5 second inner surfaces. F«*rauiy 01 



10 The fabric interconnect of claim 1, wherein the electronics enclosure is a 
porfcon of a Heart Rate Monitor. 



20 



H. ^^tronicsenclosureforusewimafabricinterconnectinagarment 
havmg fabnc electrodes, said electronics enclosure comprising: 

a casing including a substantially electrically conductive area; and 

a circuit coupled to the conductive area, 

wherein the conductive area is configured to be inserted into a seamless chamber of 
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the fabnc interconnect, in a predetermined position, and causes the conductive area of the 
electron.es enclosure and a conductive inner surface of the seamless chamber of the fabric 
interconnect to make contact and form an interconnection between the fabric electrodes of 
the garment and the circuit. 

12. Hie electronics enclosure ofclaim 10, further including an indicator to 
indicate a functionality of the electronics enclosure. 

13. The electronics enclosure ofclaim 10, wherein the indicator is a display. 



14. The electronics enclosure ofclaim 10, wherein the electrically conductive 
area is a plurality of electrically conductive areas, and further including a plurality of 
electrically non-conductive areas on the casing and each of the plurality of electrically 
conductive areas is aligned with one of the plurality of electrically non-conductive areas 



15. The electronics enclosure ofclaim 13, wherein the functionality of the 
electronics-enclosure corresponds to a predetermined position in the seamless chamber. 



16. The electronics enclosure ofclaim 1 5, wherein conductive inner surface of 
flie seamless chamber is a plurality conductive inner surfaces, and the seamless chamber 
further includes a plurality of non-conductive inner surfaces and each of the plurality of 
conductive inner surface is aligned with one of the plurality of non-conductive inner 
surface. 

17. The electronics enclosure ofclaim 15, wherein the functionality of the 
electronics enclosure corresponds to a predetermined number of conductive inner surfaces 
of the seamless chamber in contact with predetermined number of electrically conductive 

« areas of the electronics enclosure. 
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ABSTRACT 



There is provided a fabric interconnect comprisine a norH™ „f 
aseamlesstube-iace elastic cluunber to enable ins^Zf T ^ ^^ toTOnta " 

2===== 

coupled to the first inner surface The pier*™™ ~, i - , woae 
conductmgpositio^byforcingtheconductingareaoftheeWtro ■ , 
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